Background
Cancer risk factors and its mortality rate are rising in today's world. More than 10 million new cases of cancer are reported worldwide each year (1) . Today, cancer diagnosis is not equivalent to imminent death, however, many studies show the emergence of emotional and anxiety problems in these patients after cancer diagnosis (2) . According to the studies, between 6% and 34% of patients with cancer suffer from anxiety (3) (4) (5) . Another study reported an incidence of about 49% (3, 6) . In the early stages of cancer treatment, 80% of the patients suffer from severe anxiety (7) . Through lowering patient's independence and ability to act in the family and society, Cancer causes lack of competence and confidence, low self-esteem, and anxiety (8) . Anxiety is the most common reaction to stress and any threat caused by exposure to unfamiliar situations or risk of death due to cancer (9) . Anxiety may be caused due to a variety of reasons such as response to cancer diagnosis, long-term treatments, side effects of treatment, poor treatment adherence, frequent hospitalization, changes in the normal pattern of life, decreased quality of life, possible disfigurement, extreme pain, financial and social issues, dependence on others, family problems, and death or dying process (10, 11) . Psychological care is an important part of health provision, immediately after cancer diagnosis until the end of the treatment and follows up (12) . Treatment of anxiety in patients with cancer can improve their emotional, social, and cognitive functions, as well as their interpersonal relationships with family , friends, and formal or informal caregivers (3) . Most often, no attention is paid to anxiety in patients with can-cer; however, pharmacological and nonpharmacological methods are used to treat anxiety of these patients (13) . Administration of benzodiazepine to treat anxiety is common, and alone or with other sedatives, it usually causes respiratory depression or long-term sedation (14) . Other treatment of anxiety is cognitive behavioral therapy that is not widely available. Consequently, other treatment options are sought by patients (15) .
Today, using complementary medicine as a nonpharmacological approach in conjunction with nursing care and common treatments as clinical expertise and competence are emphasized (16) . Among the existing complementary medicine techniques, acupuncture, and acupressure are most commonly used in patients with cancer (17) . Acupressure is a therapy used to manage various symptoms (18) . Acupressure is rooted in acupuncture, and the hands or elbows are used to apply physical pressure to acupoints for treatment (18) (19) (20) . Acupressure is based on the belief that vital energy (Chi/Qi) in the body is circulating through 12 main meridians (21) . Approximately 365 acupoints have been specified on these channels, and each of these points affects the performance of a specific body part (22) . Acupressure is based on the belief that problems, dysfunctions, and diseases are caused by an imbalance in the flow of vital energy in the body. Thus, by stimulating these specific points, the flow of vital energy can be balanced, and the problems, dysfunctions, or diseases can be treated (15) . In addition, in medical science there is a theory that acupressure, by adjusting the concentration of neurotransmitters and reducing the concentration of 5-hydroxytryptamine and adrenocorticotropic hormone in neural pathways, reduces anxiety (23) . Acupressure promotes relaxation, relieves dyspnea, and enhances immunity (20) . Nurses have intimate and long-term relationships with patients, and can apply acupressure, as part of their nursing care, to reduce and treat patients' illnesses (24) . Several studies have been performed on the effect of acupressure in treating and relieving anxiety before abdominal surgery, or transferring to the hospital (25-28).
Objectives
Because of the increased risk of cancer in Iranian people, the prevalence of anxiety in patients with cancer, noninvasive and simple use of acupressure, the importance of assessment, treatment, and relieving anxiety, as well as the limited number of studies in this respect, the present study aimed to evaluate the effectiveness of acupressure on the anxiety of patients with cancer (25, 29) .
Patients and Methods
This was a double-blind clinical trial with 3 groups on 85 patients with cancer hospitalized at the hematology ward of Shahid Beheshti Hospital of Hamadan, Iran, in 2013. This study was conducted in 2013 at the hematology ward of Shahid Beheshti Hospital of Hamadan, a general governmental hospital with 7 wards and 180 bed. All patients voluntarily participated in this study and a written informed consent was obtained from each of them before the study. All the study procedures were approved by the Research Ethics Committee of Hamadan University of Medical Sciences and the protocol was registered at the Iranian Registry of Clinical Trials (IRCT201301219759N2).
Hospitalized patients with cancer were enrolled in this study based on the following criteria: diagnosis of cancer (any type of cancer) was done at least 1 month prior to the study, having full awareness, being 18 to 65 years old, lack of amputation or wounds at acupoints, and having anxiety based on the State-Trait Anxiety Inventory (STAI) (scores greater than 30). Patients were excluded if they had less than 50000/mL platelets, became pregnant, or developed consciousness disorders. Study details were described for the participants and a written informed consent was obtained from them before the intervention.
Validity and Reliability
The data collection tool was a questionnaire that consisted of 3 parts. The first part included demographic questions about age, gender, occupation, marital status, education level, income, type of illness, and additional information about the disease stage and the final examinations in the patients' medical records. Second and third sections included the STAI with a Cronbach α values of 0.93 and 0.91 (32) . To determine the validity of STAI, content validity was used. The questionnaire was given to 10 faculty members of Hamadan University of Medical Sciences to be revised. To determine the reliability of the questionnaire, Cronbach α test was used. The reliability of STAI questionnaire was 0.88. STAI comprised 20 items based on the Likert scale (1 = very low, 2 = low, 3= high, and 4 = very high) and showed the feelings of the participants at the time of answering. The Trait Anxiety Inventory included 20 items based on the Likert scale (1 = almost never, 2 = occasionally, 3 = most of the time, and 4 = almost always) and measured the general and ordinary feelings of the participants at any time. STAI scores ranged between 20 and 80 with higher scores indicating greater anxiety. Cut-off score of 39-40 has been suggested for the detection of clinically significant symptoms of overt anxiety (30) . The authors of the present study also used this score for trait anxiety in their interpretations. However, in another study, higher cut-off score of 54-55 was recommended for older adults (31).
Interventions
Patients in the acupressure group received the intervention in 25-to 30-minute sessions (one session per day for 10 days) by the researcher, who pressed his or her thumb at each acupoint alternately for 2 minutes. Based on the resources and the assistant acupressure expert's opinion, 9 acupoints were determined. These points included 5 two-way points of Shen men (located on the upper wall of the ear cavity) (32), LI4 (middle of the bisector of the angle between the first and second metacarpal), LI10 (two fingers above the elbow joint towards radial), H7 (on the lateral wrist, radial towards the tendon of flexor carpi ulnaris), Lu9 (on the edge of the radial carpal joint outside the radial artery), and 4 one-way points of DU20 (intersection of the head middle line and its lateral line), Ren6 (2.5 cm below the navel), Yin tang (point between the two eyebrows), and UB13 (2.5 cm of the right side of T3) (33) (Figure 1) . Patients in the sham group received acupressure during 25-to 30-minute sessions (one session per day for 10 days) by the researcher, using his thumb on the fake acupoints alternately for 2 minutes. The fake acupoints in the sham group consisted of 9 points with a distance of 2 cm from the points of the acupressure group. Patients in the control group only received routine care. Patients in the acupressure group and sham group completed the STAI before and after the interventions of sessions 5 and 10. The control group also completed the questionnaire before and after days 5 and 10. The expected outcomes were state and trait anxiety, which were assessed as selfreports by the patients. State and trait anxiety were assessed before and after the intervention using STAI by the research assistant through asking questions.
Sample Size
Based on the results of the study by Tsay et al. (34) on the effects of acupressure on fatigue in patients with chronic renal failure, and considering α = 0.05 and test power of 90%, the required number of subjects for each group was calculated at 25. Considering a 15% loss, this number was estimated at 30 people in each group and a total of 90 participants. The method and formula that were used for calculation of the sample size in the analysis of variance (ANOVA) method, was based on α and β and can be found in Norman and Streiner (35) .
Where, s, d, and f denote standard deviation, effect size, and ANOVA effect size, respectively.
Randomizations
Eligible patients were randomly assigned to three groups of acupressure, sham, and control using permuted-block randomization with triple block. Then, acupressure, sham, and control groups were named A, B, and C, respectively. Therefore, for every 3 patients, one of the 6 possible blocks of ABC, ACB, BAC, BCA, CAB, and CBA was selected randomly and each patient was assigned to the respective group. (For example, if block ABC was selected randomly, the first patient would be assigned to acupressure group and the second and third patients would be assigned to sham, and control groups, respectively and so on.) Assignment of patients to groups was continued until the completion of the number of participants.
Assigning and Blinding
A total of 90 patients were randomly assigned to three groups of acupressure (n = 30), sham (n = 30), and controls (n = 30) groups. Regarding the acupressure group and during the study, 3 participants were excluded due to intolerance (1 person) and early discharge (2 people) in the third and seventh days of the intervention. Because of noncooperation, 2 patients were excluded from the sham group. At the end, the acupressure group (n = 27), sham group (n = 28), and control group (n = 30), with a total of 85 patients were analyzed (Figure 2) . In order to avoid bias in performing acupressure, the outcome of blinding was assessed by an assistant who was blinded to the type of treatment. Therefore, acupressure was performed by the researcher in two groups of intervention and sham, and the results were evaluated independently by the assistant using STAI. 
Statistical Analyze
After data collection, extraction, and entry into the computer using SPSS for Windows (version 16; SPSS Inc., Chicago, IL, USA), the data were statistically analyzed. Analysis of variance (ANOVA) and chi-square test were performed to compare the qualitative and quantitative variables. In order to compare the means, ANOVA with repeated measures was performed. Moreover, for repeated measurements of traits, least significant difference (LSD), and post-hoc test were used. The significance level of tests was considered at 5%.
Results
In this study, state and trait anxiety were evaluated before and after the intervention in 3 groups of acupressure, sham, and control. Among the participating patients with cancer, 54.12% were male and others were female. The mean age and standard deviation of the studied patients with cancer was 49 ± 12 years. Moreover, 87% of the patients were married, 60% of them lived in the city, and 48.63% of them had 3-5 children. In addition, 50.59% of the patients were in the stage 4 of the disease, 45.88% of the patients had a history of surgery and chemotherapy, and 91.73% of them did not use anti-anxiety drugs. Chi-square test and analysis of variance showed that there was no significant difference among 3 groups of acupressure, sham, and control regarding the demographic characteristics. ANOVA test before the intervention showed that there was no significant difference between total score of anxiety (state and trait) of patients with cancer in the study groups (P = 0.45, F = 0.81, P = 0.254, F = 1.393). Based on the results of the abovementioned tests, these 3 groups were homogeneous ( Table 1) . The mean state anxiety score in the acupressure group before the intervention was 49.41 ± 7.07, and after applying acupressure, it decreased in session 5 to 45.30 ± 7.14 and in session 10 to 43.48 ± 6.82. ANOVA test showed that the changes in the mean state anxiety score were significant across 3 measurements (P = 0.001, F = 9.05), with a decreasing trend. Mean state anxiety score in the sham group before the intervention was 48 ± 8.09, and after applying sham acupressure, it slightly decreased in the 5th session to 47.57 ± 7.85 and in the 10th session to 46.71 ± 7.32. ANOVA test showed that the changes in the mean state anxiety score were not significant across 3 measurements (P = 0.5, F = 0.7) and had a slight descending trend. Mean state anxiety score in the control group before the intervention was 50.27 ± 11.49, and it increased after 5 days of the intervention to 52.13 ± 12.37 and after 10 days to 53.50 ± 10.82. ANOVA test showed that the changes in the mean state anxiety score were not significant across 3 measurements (P = 0.76, F = 0.28) ( Table 2 ). Repeated measures ANOVA showed that acupressure had a significant effect on the mean score of state anxiety of the studied patients with cancer (P = 0.002, F = 6.73, df = 2). LSD test showed a significant difference between mean state anxiety scores of acupressure and control groups (P < 0.001) and that of sham and control groups (P = 0.009). Nevertheless, there was no significant difference between mean state anxiety scores of acupressure and sham groups (P = 0.43) ( Table 3) .
The mean trait anxiety score of the patients in the acupressure group before the intervention was 46.89 ± 7.66. There was a slight decrease in this score after the acupressure in the 5 th session ( 45.48 ± 7.92) and on the 10 th session (45.63 ± 8.08). ANOVA test showed that the changes in mean trait anxiety score were not significant across the 3 measurements (P = 0.08, F = 2.66). The mean trait anxiety score of patients in the sham group before the intervention was 46.68 ± 7.87, and after acupressure, it increased to 47.96 ± 6.33 in the 5 th session and in the 10 th session reached to 46.89 ± 6.94. ANOVA test showed that the changes in mean trait anxiety score were not significant across the 3 measurements (P = 0.59, F = 0.53). The mean trait anxiety score of patients in the control group before the intervention was 45.80 ± 10.66. This score increased after 5 days of the study to 46.90 ± 10.30 and on the 10 th day to 46.80 ± 8.96. ANOVA test showed that the changes in mean trait anxiety score were not significant across 3 measurements (P = 0.15, F = 1.98). Furthermore, ANOVA with repeated measures showed that acupressure did not have a significant effect on mean anxiety of participants (P = 0.77, F = 0.26, df = 2) ( Table 4) . a Data are presented as mean ± SD.
Discussion
The results of this study showed that performing acupressure significantly decreased mean score of state anxiety in the acupressure group. While performing fake acupressure in sham and control groups did not significantly affect the mean anxiety score. Therefore, acupressure had an influence on the state anxiety level. The statistical tests also showed significant changes in state anxiety mean score in sham and control groups. This showed the effect of placebo acupressure on anxiety in patients with cancer. With regard to the strong points of our study, this was the first clinical trial on the effects of acupressure on the anxiety of patients with cancer, which also showed significant improvement of mean score within a period of 10 days. Acupressure may stimulate endogenous opioid system, and thus, affects intermediate behaviors and facilitates psychological improvement. The features of this study were the daily application of acupressure and the long duration of each session, which were the other strong points of this study. If acupressure intervention was performed more frequently and the treatment duration was longer, perhaps better results would be obtained. In this study, because of the possible discharge of the patients during the treatment period, the determined duration of the treatment was 10 days, which was the weak point of this study.
In the present study, by performing acupressure, the mean state anxiety score in the intervention group significantly decreased. The results of the study by MichalekSauberer et al. (36) on the effect of ear acupuncture on dental anxiety of patients before treatment showed decrease of state anxiety score immediately before dental treatment in the ear acupuncture group (P < 0.001).
Results of the studies of Rosted et al. (40), which examined the effect of acupuncture on anxiety and memory functioning of students, showed that those who received acupuncture had less anxiety after the intervention compared to the control group. The results of the study by Isoyama et al. (41) , who examined the effect of acupuncture on anxiety symptoms in women undergoing in vitro fertilization, showed a significant decrease in mean Hamilton anxiety score in the experimental group in comparison to the control group. In other study, researchers proposed the effectiveness of acupuncture on patients' anxiety based on STAI. The results of this study showed that the anxiety level of the candidates undergoing outpatient surgery, after ear acupuncture had significantly decreased (15) . The results of the study by Valiee et al. (25) on the effect of acupressure on preoperative anxiety showed a statistically significant difference in the anxiety of the experimental group before and immediately after the intervention (P < 0.001). The results of all these studies are consistent with the results of the present study. The study by Kao et al. (23) on the effect of ear acupressure on anxiety in premenopausal women and at the onset of menopause had no evidence to support that ear acupuncture was better in relieving anxiety compared to sham group. In the present study, this inconsistency may be explained due to using most of the effective acupoints on anxiety, daily interventions, and performing it by an acupressure therapist.
In the present study, the statistical tests showed significant changes in the mean state anxiety score in the sham and control groups. However, the changes in the mean state anxiety score of the intervention group and sham group were not significant. This showed the effect of placebo sham acupressure on the patients with cancer. Tsay et al. (34) studied the effect of acupressure on fatigue in dialysis patients and showed a statistically significant difference between the fatigue score of acupressure and control groups (P < 0.001) and also between sham and control groups (P < 0.001). In general, the impact of inculcation was reported for acupuncture and acupressure techniques, which we attempted to neutralize through sham group. Nevertheless, in most cases, positive changes also occur in the sham group. Thus, small changes in the scores of sham group might be due to the psychological and physiological effects of touch, which cause various comfort levels in the body, which alleviates anxiety to some extent (25) . This decrease in anxiety might be due to their expectation (of the effectiveness of the study), feeling safe (because of the presence of researcher as a member of the medical team), or the effect of their awareness of being studied (34) .
The study by Boucher et al. on the effect of acupuncture on students exam anxiety, also showed significant changes in the sham acupuncture group (P = 0.01) (39) . The study by Valiee et al. (25) also showed statistically significant differences in anxiety before and immediately after the intervention in the placebo group, which is inconsistent with the present study. This difference might be due to the different population of this study, and the chronic nature of cancer and its accompanying high anxiety levels. In the study by Molassiotis et al. (42) , there was no clear placebo effect or improvement was observed in the sham acupressure group. This might be due to the small sample size (n = 16).
In the present study, the mean score of state anxiety improved in the acupressure intervention group by 5.93 scores and in the sham group by 1.29 scores. Moreover, the average decrease in the anxiety level in the acupressure intervention group was 4.64 scores higher than the sham group and 10.02 scores higher than the control group. The study by Michalek-Sauberer et al. (36) on the effect of ear acupuncture on anxiety before dental treatment showed that the anxiety score improved in ear acupuncture group by 7.3 scores and in the sham group by 3.7 scores. In addition, the average decrease in anxiety level in the ear acupuncture group was 3.6 scores higher than that of the sham group and 9.9 scores higher than that of the control group. This result was in accordance with the present study.
The present study showed that the mean trait anxiety score in the experimental group after the intervention had a slight decrease, and in the sham and control groups, it had a slight increase, which was not statistically significant. The results of the study by Acar et al. (43) examining the effect of acupuncture on patients' preoperative anxiety showed no change in the anxiety score of patients in the acupuncture and sham groups.
The study by Mousavi et al. (44) on the effect of acupressure on the anxiety of nursing and midwifery students, as well as operating room technicians at the beginning of their training showed significant reduction of anxiety.
This was inconsistent with the present study because in this study the anxiety score decreased in the experimental group, however, the difference was not significant. This study was conducted on healthy participants with lower anxiety levels than the patients with cancer. Apparently, in this study the sample size (30 patients) was small, and it would have been better if more people had participated. In the study by Mousavi et al. (45) on the effect of acupressure on pre-amputation anxiety, anxiety levels reduced from 76% to 67%, which confirmed the effectiveness of acupressure on reducing anxiety levels of the participants. This was not consistent with the present study; the difference in acupoints used and the number of sessions were the reasons for this difference.
Results of the current study showed that acupressure was effective on the anxiety of patients with cancer. Considering the high prevalence of anxiety and its symptoms in cancerous patients, this study suggests using acupressure as a nonpharmacological treatment. This study provides a bright prospect for using complementary and alternative medicine, especially acupressure, to relieve patients' anxiety by their nurses, to decrease their health problems, to improve their quality of life. Furthermore, it can be easily performed by the patients themselves.
It is recommended for future studies to carry out this research with 3 groups and for a longer duration. Because of the different types of cancer in this study, future studies on acupressure should be investigated on one specific type of cancer. Moreover, the effect of acupressure should be compared with other anxiety reducing medications as well as other complementary treatment methods. Finally, the effect of acupressure on other types of chronic diseases should also be investigated.
